Mesenchymal stromal cell supported umbilical cord blood ex vivo expansion enhances regulatory T cells and reduces graft versus host disease.
Double cord blood transplantation (DCBT) may shorten neutrophil and platelet recovery times compared with standard umbilical cord blood transplantation. However, DCBT may be associated with a higher incidence of graft versus host disease (GVHD). In this study, we explored the effect of ex vivo expansion of a single cord blood unit (CBU) in a DCBT setting on GVHD and engraftment. Post-thaw cryopreserved CBUs from cord blood banks, hereinafter termed "banked" CBUs, were co-cultured with confluent bone marrow mesenchymal stromal cells (MSCs) supplemented with a cytokine cocktail comprising 100 ng/mL stem cell factor, 50 ng/mL flt3-ligand, 100 ng/mL thrombopoietin and 20 ng/mL insulin-like growth factor binding protein 2 for 12 days. When DCBT of one unexpanded and one expanded CBU was performed in non-obese diabetic/severe combined immunodeficient-IL2Rgamma(null) (NOD/SCID-IL2γ(-/-), NSG) mice, the expanded CBU significantly boosted in vivo hematopoiesis of the unexpanded CBU. The median survival of NSG mice was significantly improved from 63.4% (range, 60.0-66.7%) for mice receiving only unexpanded units to 86.5% (range, 80.0-92.9%) for mice receiving an expanded unit (P < 0.001). The difference in survival appeared to be due to a lower incidence of GVHD in the mice receiving expanded cells. This effect on GVHD was mediated by a significant increase in regulatory T cells seen in the presence of MSC co-culture. MSC-supported ex vivo expansion of "banked" CBU boosted unexpanded CBU hematopoiesis in vivo, increased regulatory T cell content and decreased the incidence of GVHD.